Two insulin-like growth factor (IGF)-binding proteins are responsible for the selective affinity for IGF-II of cerebrospinal fluid binding proteins.
We have studied the relationships between the structure and affinity of two insulin-like growth factor-binding proteins (IGFBPs) purified from human cerebrospinal fluid (CSF). Competitive binding studies were performed using preparations of human recombinant IGF (rhIGF-I, rhIGF-II, and their labeled homologs) and the truncated variant form of IGF-I, rh-Des-(1-3)-IGF-I. One of these BPs, which is the most consistently detected in CSF, corresponds to IGFBP-2. The other is a new form whose N-terminal sequence we reported earlier, which we call the 32-30K BP on the basis of its electrophoretic migration. Comparisons were made with an IGFBP-1 preparation purified from amniotic fluid and with two BPs purified from human serum, which are homologous to the CSF BPs. The CSF BPs have particularly strong affinities for IGF-II. The estimated affinity constants (Ka) were 2 X 10(10) M-1 for IGFBP-2 and 10(11) M-1 for the 32-30K BP. These affinities were 15-20 and 70 times stronger than the respective affinities for IGF-I. The affinity of the 32-30K BP is the strongest among the BPs identified to date. The two BPs isolated from serum, which correspond to the 32-30K CSF BP and IGFBP-2, had affinities for IGF-II and IGF-I similar to those of the CSF BPs. IGFBP-1 had nearly identical affinities for the two IGFs of approximately 10(10) M-1. Des-(1-3)-IGF-I failed to bind to the CSF BPs, but bound to IGFBP-1, although with a 40-fold weaker affinity than IGF-I. From our data it would seem that IGFBP-1 has two classes of IGF-binding site, one of high and one of low (less than 10(9) M-1) affinity for both IGFs. The other two BPs, by contrast, each possess a predominant class of high affinity binding site for IGF-II. A second class of lower affinity (greater than 10(9) M-1) sites bind both IGF-I and IGF-II. In the case of the 32-30K BP, these preferentially bind IGF-II; in the case of IGFBP-2, their binding of the two IGFs is similar. These different types of binding site may play an important role in controlling the bioavailability of IGF-I and IGF-II.(ABSTRACT TRUNCATED AT 400 WORDS)